Generalized lipodystrophy: in vivo evidence for hypermetabolism and insulin-resistant lipid, glucose, and amino acid kinetics.
Stable isotope tracers and indirect calorimetry were used to evaluate whole-body energy, glucose, lipid, and amino acid metabolism in a patient with generalized lipodystrophy during basal conditions and in response to insulin therapy. The results were compared with those obtained in previous studies in normal volunteers. The basal rate of glucose production (33.7 mumol/kg.min) was three times higher than normal. The basal rate of glycerol appearance in blood, an index of lipolysis, was 60% greater than normal when expressed per kilogram body weight (3.82 mumol/kg.min), but was more than 10 times normal when expressed per kilogram body fat mass (123.2 mumol/kg.min) because of the marked decrease in body fat in our patient (3% of total body weight). Leucine rate of appearance, an index of protein breakdown, and nonoxidative leucine disposal, an index of protein synthesis, were also greater than normal. Resting energy expenditure (REE) was 30% greater than normal. The effect of insulin infusion on these metabolic parameters was markedly blunted. These metabolic abnormalities help explain many of the clinical findings such as hyperglycemia, hypertriglyceridemia, fat depletion, hepatomegaly, and steatosis observed in patients with lipodystrophy. Ineffective insulin function in many tissues appears to be an important factor in the pathophysiology of lipodystrophy.